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-~ Table 1 Blast wave properties measured by lead-plate blasmeters and piezoelectric gages
' in the case of surface explosions of black powder

. Char . . Scaled | Dentof | Positive | Positive| Peak TNT

Year | Experimental weigl%ta M;ast_mng Dls{._?“?f distance | Jead-plate | duration | impulse | overpress.| equiv.
site (kg) ICE | (m) |(m/kg")| (mm) | (ms) | (Pas) | (kPa) | (%)

1968| Hijudai 100 | lead-plate | 10 2.15 7.45 - - 68.0 | 17.8
blastmeter | 15 .3.23 |. 5.08 - | - 42.9 | 31.7

20 4,31 4.04 -1 - 32,9 | 50.8

1968 | Hijudai 300 | lead-plate | 10 1.49 | 11.73 - - 114.3 | 11.8
blastmeter | 15 2,24 | 10.78 - - |103.8 | 3.2

20 2.99 | 9.02 - - 84.9 | 64.0

25 | 3.737| 4.7 - - 40.0 | 44.3

- 30 4.48 ‘| 3.40 - - 27.1 | 42.3

50 7.47 2,07 | - - 14.7 | 62.8

1969 | Iwateyama 50 lead-plate | 10 2.71 5.22 - - 4.3 | 19.7
blastmeter |- 20 - | 5.43 2.10 - - 15.0°| 25:2

, : 30 | 814 | 1.2 | - -} ;841209

1969 | Iwateyama 50 | lead-plate | 10- 2.7 5.14 | - - | 435 |19.2
e : ‘blastmeter | 20 . | 5.43 2.78 - - 21.3.| 50.0

- . : 30 | 814 .71 | - - 5.24 | 5.7
1969 | Iwateyama | 100 | lead-plate | 10 | 2.15 | 5.42 | — - | 46.3 -|110.5
: blastmeter. | 20 431 | 3.08 - - 24.1 |.3L.0

30 | 646 | 163 | - - |.10.9 |20.4.

, 40 8.62 | 1.29 - | - 8.41 | 24.8
1991 | Ohjoji | 100 | lead-plate | 9.8 | 2.12 7. 66 - | = | 7.3 | 2.4
blastmeter | 12.0 | 2.58 5.37 - - 45.8 | 21.0

149 | 3.21 3.99 | - - ] 325 | 2.8

17.8 | 3.84 299 |- - - | 233 | 24.9

23.9 | 5.16 207 | - - 14.8 ' | 25.5°

29.8 | 6.42 1.49 - - | 9.85| 185

piezoelectric| 8.0 | 1.72 - 5.6 | 224 '] 106.4 | 13.2

gage 12.1 | 2.60 - | 7.4 | 176 64.9 | 21.5

20,1 | 432 | -=. | 1006 | 12 32,9 | 31.9

30.1 | 6.48 - 13.1 76.2| 14.6 | 23.2

1993 | Kamifurano | 400 | lead-plate | 20.9 | 2.84 6.27 - - 55.2 | 35.1
blastmeter | 20.9 | 2.84 6.63 - - 50.1 [.39.3

29.6 | 4.02 3.56 - - 28.6 | 33.0

20.7 | 4.04 3.39 - - 27.0 | 30.4

46.7 | 6.33 2.09 - - 14.9 | 40.3

46.8 | 6.35 2.04 - - 14.5 | 38.8

69.4 | 9.42 1.27 - - 8.28 | 43.3

69.7 | 9.46 1.26 - - | 821432

piezoelectric| 10.9 | 1.49 - 9.1 | 630 | 268 21.9

gage 1.0 | 1.49 - 8.8 | 733 | 264 21.9

22.1 | 3.00 - - - | 6.7 |21.2

22.2 | 301 - - - | 84.6 | 43.3

42.8 | 5.80 - - - | 2.6 |45.7

42,9 | 5.82 - 21.1 | 183 24.2 ) 41.4

©70.0 | 9.51 - 24.6 | 107 | 10,9 |31.8

70.3 | 9.54 - 25.6 | 114 | 11.1 |[33.3
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Fig. 1 Static peak overpressure measured by piezoelectric
gages (P) and lead-plate blastmeters vs. scaled dis-
tance for black powder explosions
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Fig.2 TNT equivalence of black powder on the basis of
’ peak overpressures
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’ Blaet ohéraoieﬁstiw of black powder

by Mnsuakl IIDA Takehlro MATSUNAGA‘ Yoshxo NAKAYAMA'

~and Katsumi TANAKA' *

.

Air blast expenments for black powder (grain) with charge weight of from 50kg to 400kg and

for cast TNT charges as standard exploswes were conducted to obtain the blast propertiesand TNT *
equivalence of black powder Data were acquired by piezoelectric gages and lead-plate blastméters,
and TNT equivalence of black powder were determined on the basis of measured static peak over-
pressures. Resulted TNT equivalence increased when the explos:on mass of black powder mcneased
and reached about 40% of the charge at the explosnon wnth 400kg in wexght.

(*Dept. of Advanced Chemical Technology, Natwnal Insmute of Materials and Chemi-

cal Research, 1 —1 Higashi, Tsukuba, Ibaraki 305, Japan L
**Dept. of Physical Chemistry, National Institute of Materials and Chemical Research
1—1 Higashi, Tsukuba, Ibaraki 305, Japan)
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